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    本文最后简要介绍医院传输系统(PACS)存储和传输文件所用到的 DICOM 标






























      The Researching of the methods to remove inhomogeneous fields 
in Quantitative Susceptibility Mapping 
 
                        Li JinCheng 
ABSTRACT 
 
Quantitative Susceptibility Mapping (QSM) is a hot topic in the field of nuclear magnetic 
resonance (NMR), it has a potential application in the magnetic resonance imaging of the 
medicine. QSM can quantitatively and clearly display different magnetization properties among 
different organization structure; it can provide more precise information than the conventional 
MRI method, especially, in the mapping of blood vessel. 
An important issue of the QSM is how to remove inhomogeneous fields better. There are two 
major steps to achieve it: phase unwrapping and remove inhomogeneous fields. In this paper, we 
use region-growing to achieve phase-unwrapped, and use penalized smoothingalgorithm to 
achieve the later one. Introducing the principle, designing method and processing of these two 
algorithms.The works are summarized as follows: 
   In this paper, we first discussed some kinds of methods to remove the effect of inhomogeneous 
field, and briefly described how to carry out these methods. Then we analyzed the shortcoming of 
some previous phase unwrapping methods, and the advantage of the region-growing algorithm in 
the QSM. The region-growing algorithm was also discussed in detail, some problems needed to be 
paid attention when carrying out this algorithm was studied. Three methods to be used to unwrap 
based on the region-growing algorithm were shown; and one of the two methods which lay the 
foundation for the QSM was compared. Finally, we used penalized smoothing to remove the effect 
of inhomogeneous field. penalized smoothing algorithm and polynomial fitting algorithm in the 
simulated data and lemon data were compared. The results show that the penalized smoothing 
method can remove the effect of the background field, and the area-mean-subtraction and 
plural-signal-filter was also provided with this method. 













DICOM standard to store and transfer. We analyzed the structure of the DICOM’s file, and used 
MRIConvert software to read the DICOM file. 
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